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(54) Self-service checkout system with rfid capability 



(57) A self-service checkout system which weighs 
products with RFID labels for security. The system in- 
cludes an RFID label affixed to a product, a scale for 
determining actual weight information for the product, 
and a computer which records a customer indication 
that the product is on the scale, transmits a signal to the 
RFID label while the product is on the scale, records a 
response from the RFID label, obtains identification in- 



formation for the product using the response from the 
RFID label, obtains price and reference weight informa- 
tion for the product using the identification information, 
compares the actual weight information with the refer- 
ence weight information, and initiates acceptance of 
payment if a difference amount between the actual 
weight information and the reference weight information 
is with a predetermined threshold. 
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Description 

[0001] The present invention relates to self-service 
checkout systems in supermarkets and other retail es- 
tablishments, and more specifically to a self-service 
checkout system with RFID capability. 
[0002] Self-checkout systems typically include similar 
components as full-service checkout systems. One 
such self-service system is disclosed in U.S. Patent No. 
5,992,570. 

[0003] Radio Frequency Identification (RFID) tech- 
nology provides an alternative to bar code reader tech- 
nology for distinguishing and recording items for pur- 
chase. Some of the uses of RFID technology are dis- 
closed in U.S. Patent No. 6,019,394. 
[0004] It would be desirable to provide a self-service 
checkout counter with RFID capability. 
[0005] According to a first aspect of the present inven- 
tion there is provided a system including an RFID label 
affixed to a product, a scale for determining actual 
weight information for the product, and a computer 
which records a customer indication that the product is 
on the scale, transmits a signal to the RFID label while 
the product is on the scale, records a response from the 
RFID label, obtains identification information for the 
product using the response from the RFID label, obtains 
price and reference weight information for the product 
using the identification information, compares the actual 
weight information with the reference weight informa- 
tion, and initiates acceptance of payment if a difference 
amount between the actual weight information and the 
reference weight information is with a predetermined 
threshold. 

[0006] According to a second aspect of the present 
inventiopn there is provided a method of recording a 
product during a customer managed transaction com- 
prising the steps of: 

recording a customer indication that the product is 
on a scale; 

determining actual weight information from the 
scale; 

transmitting a signal to an RFID label on the product 
while the product is on the scale; 
recording a response from the RFID label; 
obtaining identification information for the product 
using the response from the RFID label; 
obtaining price and reference weight information for 
the product using the identification information; 
comparing the actual weight information with the 
reference weight information; and 
initiating acceptance of payment if a difference 
amount between the actual weight information and 
the reference weight information is with a predeter- 
mined threshold. 

[0007] An embodiment of the present invention will 
now be described, by way of example, with reference to 



the accompanying drawings, in which: 

Fig. 1 is a block diagram of a transaction system 
with RFID capability; 
5 Fig. 2 is a perspective view of one example imple- 
mentation of a self-service checkout system with 
RFID capability; and 

Figs. 3A and 3B form a flow diagram illustrating the 
operation of the self-service checkout system. 

10 

[0008] Referring to Fig. 1 , one embodiment of trans- 
action system 1 0 includes self-service checkout counter 
12, RFID label 14, and transaction server 16. 
[0009] Self-service checkout counter 1 2 includes ter- 
15 minal 18, input device 20, display 22, printer 24, card 
reader 26, cash dispenser 28, cash acceptor 30, label 
interrogator 32, and scale 34. 

[0010] Terminal 18 controls operation of self-service 
checkout counter 12 and executes transaction software 
20 36. 

[0011] Input device 20 records customer selections. 
Input device 20 may be a touch screen or keyboard. 
[001 2] Display 22 displays program instructions to as- 
sist the customer through a transaction. Display 22 may 
25 be a liquid crystal display and may be combined with 
input device 20 as a touch screen. 
[0013] Printer 24 prints transaction information on re- 
ceipt paper. 

[0014] Card reader 26 reads information from cus- 
30 tomer payment and identification cards. Card reader 24 
may include a magnetic stripe reader or smart card 
reader or combination of both. 

[001 5] Cash dispenser 28 provides change and extra 
cash. 

35 [0016] Cash acceptor 30 accepts cash payments. 
[0017] Label interrogator 32 interrogates RFID label 
14 to determine a product identification number for a 
product associated with RFID label 14. Label interroga- 
tor 32 may include an RF transceiver. Label interrogator 

40 32 may be located in several locations, depending upon 
the configuration of self-service checkout counter 12 
and any corresponding security precautions. 
[001 8] Scale 34 determines weight of all products on 
scale 34 for security purposes. 

45 [0019] Self-service checkout counter 12 may addi- 
tionally include a barcode reader 46 to the extent that 
some items contain barcode labels instead of RFID la- 
bels 14. 

[0020] RFID label 14 is an identification label. RFID 
50 label 1 4 may vary in size, depending upon product size, 
and may be visible or hidden when attached to a prod- 
uct. RFID label 14 may be removably or permanently 
attached to the product. RFID label 14 includes label 
communicator 38. 
55 [0021 ] RFID label 1 4 may be an active or passive la- 
bel. Active RFID labels may include RFID memory 40 
and battery 42. Alternative power sources, may be ca- 
pacitive, inductive, or derive energy from radio waves. 



Label communicator 38 may include an RF transceiver. 
[0022] Passive RFID labels use very little energy and 
may only include label communicator 38. Label commu- 
nicator 38 may include a reflective antenna, such as a 
conductive ink antenna, which has a frequency which is 5 
unique among RFID labels. 

[0023] If active : label communicator 38 sends item 
identification information stored in RFID memory 40 to 
label interrogator 32 in self-service checkout counter 12. 
If passive : label communicator 38 sends a unique sig- 10 
nature which is compared to a table of item identifica- 
tions to identify the associated product. 
[0024] Memory 40 stores item identification informa- 
tion and may include a read-only memory (ROM). 
[0025] Battery 42 provides power to label communi- is 
cator38. 

[0026] Transaction server 1 6 receives item identifica- 
tion from terminal 1 8 and returns price and weight infor- 
mation from price look-up data file 44. 
[0027] Turning now to Fig. 2, an example embodiment 20 
of self-checkout counter 12 is illustrated in detail. 
[0028] Self-checkout counter 1 2 additionally includes 
counter 48, camera 56, and produce scale 58. Counter 
48 includes working surfaces 50, which provide space 
for arranging or bagging purchased items. As such, 25 
working surfaces 50 include bag well 52. 
[0029] Label interrogator 36 is preferably located near 
any working surface 50. In this embodiment, label inter- 
rogator 36 is shown in bag well 52. Also, one or more 
scales 34 are envisioned and they may be located under so 
any of working surfaces 50 to monitor for product sub- 
stitutions. 

[0030] Camera 56 monitors customers during check- 
out. A store employee may monitor several self-service 
checkout counters 1 2 from a security desk. 35 
[0031] Produce scale 58 provides weight information 
for produce items, if purchased. 
[0032] Referring now to Figs. 3A-3B, the operation of 
transaction system 10 is illustrated in detail beginning 
with START 70. *o 
[0033] In step 72, transaction software displays in- 
structions to a customer using display 22 and waits for 
a response from the customer indicating that all labelled 
items have been placed on working surfaces 50, for ex- 
ample, all in bags 54. The customer enters the response 45 
using input device 20. 

[0034] In step 74, transaction software 36 causes la- 
bel interrogator 32 to communicate with RFID labels 14. 
[0035] In step 76, transaction software 36 records re- 
sponses from RFID labels 14. The responses include 50 
item identification information stored in memories 40. 
[0036] Passive RFID labels may only provide identifi- 
cation information for themselves through unique com- 
binations of reflected signals at certain frequencies. An 
extra step of cross-referencing RFID label identification 55 
information with item information would be required. 
[0037] In step 78, transaction software 36 obtains 
price and weight information for each item identification 



number from transaction server 44. 
[0038] In step 80, transaction software 36 tallies the 
weight information and obtains a weight reading from 
scale 34 to verify that no items have been substituted. 
[0039] In step 82, transaction software 36 determines 
whether the tallied weight information is within a prede- 
termined threshold of the weight reading obtained from 
scale 34. If so, operation proceeds to step 88. Other- 
wise, transaction operation proceeds to step 86. 
[0040] In step 84, transaction software 36 displays an 
error message to the customer and may additionally 
contact a store employee from the security desk to as- 
sist the customer. 

[0041] In step 86, transaction software 36 determines 
from customer input whether the customer wishes to 
process any non-barcoded items, such as produce 
items. If the customer has produce items, operation pro- 
ceeds to step 88. Otherwise, operation proceeds to step 
90. 

[0042] In step 88, transaction software 36 records 
weight information from produce scale 58 and records 
customer-entered produce identification information 
from input device 20. 

[0043] Transaction software 36 may also process bar- 
coded produce or other items using bar code reader 46 
and verify processing in the manner of step 84 for RFID 
labelled items. 

[0044] In step 90, transaction software 36 generates 
a total amount due, displays payment options, com- 
pletes the payment process, and prints a receipt using 
printer 24. 

[0045] In step 92, operation ends. 
[0046] Although the present invention has been de- 
scribed with particular reference to certain preferred em- 
bodiments thereof, variations and modifications can be 
effected within the scope of the invention. 



Claims 

1 . A method of recording a product during a customer 
managed transaction comprising the steps of: 

recording a customer indication that the prod- 
uct is on a scale; 

determining actual weight information from the 
scale; 

transmitting a signal to an RFID label on the 
product while the product is on the scale; 
recording a response from the RFID label; 
obtaining identification information for the prod- 
uct using the response from the RFID label; 
obtaining price and reference weight informa- 
tion for the product using the identification in- 
formation; 

comparing the actual weight information with 
the reference weight information; and 
initiating acceptance of payment if a difference 
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amount between the actual weight information 
and the reference weight information is with a 
predetermined threshold. 

A system for completing a customer managed 5 
transaction comprising: 

an RFID label affixed to a product; 
a scale for determining actual weight informa- 
tion for the product; and 10 
a computer which records a customer indica- 
tion that the product is on the scale, transmits 
a signal to the RFID label while the product is 
on the scale, records a response from the RFID 
label, obtains identification information for the 15 
product using the response from the RFID la- 
bel, obtains price and reference weight infor- 
mation for the product using the identification 
information, compares the actual weight infor- 
mation with the reference weight information, 20 
and initiates acceptance of payment if a differ- 
ence amount between the actual weight infor- 
mation and the reference weight information is 
with a predetermined threshold. 
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TRANSACTION SOFTWARE 36 CAUSES LABEL 
INTERROGATOR 32 TO COMMUNICATE WITH RFID LABELS 14 
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TRANSACTION SOFTWARE 36 RECORDS 
RESPONSES FROM RFID LABELS 14 
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TRANSACTION SOFTWARE 36 OBTAINS PRICE 
AND WEIGHT INFORMATION FROM SERVER 44 
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TRANSACTION SOFTWARE 36 TALLIES THE 
WEIGHT INFORMATION AND OBTAINS A WEIGHT 
READING FROM SCALE 34 
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TRANSACTION SOFTWARE 36 
DISPLAYS ERROR MESSAGE 



TRANSACTION SOFTWARE 36 RECORDS WEIGHT AND 
CUSTOMER-ENTERED IDENTIFICATION INFORMATION 
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TRANSACTION SOFTWARE 36 GENERATES A TOTAL 
DUE AND COMPLETES PAYMENT 
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